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This report was prepared by Navigant Consulting, Inc. (Navigant) for National Grid. The work presented in

this report represents Navigantodés professional judgmen!
report was prepared. Navigant is not responsible for t|
any decisions based on the report. NAVIGANT MAKES NO REPRESENTATIONS OR WARRANTIES,

EXPRESSED OR IMPLIED. Readers of the report are advised that they assume all liabilities incurred by

them, or third parties, as a result of their reliance on the report, or the data, information, findings and

opinions contained in the report.
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National Grid contracted Navigant Consulting, Inc. (Navigant, or the team) to assess customer
participation in its Rhode Island residential and small business energy efficiency programs between 2009
and 2015. The team analyzed the following programs in this study, including both electric and gas
accounts:

1 EnergyWise Single Family
Income Eligible Single Family
EnergyWise Multifamily

l

il

1 Income Eligible Multifamily

1 Residential New Construction
)l

Small Business Direct Install

National Grid provided customer account data, participation data, and customer usage data, as well as
third-party household, business, and property data. Using these data, Navigant investigated customer
participation in each energy efficiency program with the following study objectives:

1 Understand the characteristics of residential and small business customers that participate in
energy efficiency programs

1 Communicate information about program participants and nonparticipants to regulators and
stakeholders

1 Estimate the number of potential candidate accounts available for increasing participation

0 This analysis relied on energy usage and demographic data only and did not account for
other factors such as budget constraints and customer behavior

o Navigant did not estimate potential savings for these customers

Study Methodology and Summary

Navigantd s gener al s t u cslyowmireRighreESell ogy i s
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Figure ES-1. Energy Efficiency Program Participation Analysis Methodology

Data Exploration
and Health

Program Eligibility
Participation Rates

Participation Random Forest
Analysis Model

Discrete Choice

Target Groups Model
Past Program Program Design
Reports Considerations

Source: Navigant analysis of National Grid data

Data Exploration and Health

Navigant used several data sources compiled and provided by National Grid as indicated in Figure ES-2.
The team calculated participation rates (displayed in Table ES-5) relying only on National Grid account
information and participation tracking data, which is linked via account number. However, further
participation analysis relied on third-party household characteristic, business, and property data that
National Grid matched to the account database snapshots. National Grid obtained household and
business characteristic data from Infogroup and property data from Core Logic.
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Figure ES-2. Links Between Data Received

Program-Level Participation

Measure-Level Participation

Measure Category Participation
Customer Accounts

Usage

Household Characteristics
Third-Party Data =

Property Characteristics

Source: Navigant analysis of National Grid data

The process of matching customer accounts and third-party data is never perfect. However, based on
Navi gant 6 s athesoeemlbdata mealth @ provided in Table ES-1), the matching process
employed by National Grid was relatively successful in obtaining key demographic characteristics at an
account level for the company6 Rhode Island accounts.

Table ES-1. Data Health for All Residential and C&I Electric and Gas Accounts

Residential Residential

Description Electric Gas C&l Electric C&l Gas
Total Eligible Records in Account 435,777 242,101 24,896 17,892
Database
Percentage with Household
Characteristics (Residential) or Business 69% 71% 72% 72%
Data (C&I)
Percentage with Property Data 84% 84% 78% 65%
Percentage with Usage Data 97% 97% 95% 95%

Source: Navigant analysis of National Grid data

Navigant also assessed the number of accounts found in participant lists in the customer account
databases. The participant lists Navigant used are historical lists of participants who participated in
energy efficiency programs from 2009 through 2015. The customer account databases are snapshots as
of March 2017. As a result, not all historical participant accounts will be found in the account database
shapshots. For each program, Table ES-2 lists the percentage of historical participant accounts that were
matched with the residential or commercial and industrial (C&I) account database, as applicable.
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©2017 Navigant Consulting, Inc.



N \VlGANT Energy Efficiency Program Customer Participation Study

Table ES-2. Percentage of Accounts in Participant Lists Matched with Customer Account
Databases by Program

Program Electric Participants Gas Participants
EnergyWise Single Family 75% 78%
Income Eligible Single Family 65% 73%
EnergyWise Multifamily 41% 41%
Income Eligible Multifamily 55% 32%
Small Business Direct Install 60% 57%

Source: Navigant analysis of National Grid data

For multifamily programs the low match rate of participating accounts with the residential account
database posed significant challengestothet e a mé s  afmallifamdyipmgrams. Many of the
unmatched participant accounts were associated with inactive accounts as of March 2017, which could
be ascribed to tenants moving in and out of multifamily buildings that previously participated in the
program. As a result, many nonparticipant accounts in the residential account database may be
associated with buildings that have participated in a multifamily energy efficiency program. This
uncertainty makes the differences between participants and nonparticipants unclear and prohibited the
team from analyzing these programs with confidence.

Program Eligibility

The participation rates calculated by Navigant depend on the number of eligible active accounts in the
electric and gas databases. As part of this analysis, Navigant investigated the residential and C&l account
database to determine the number of eligible accounts in each energy efficiency program. The team
classified residential accounts as eligible for the program that corresponds to their income level (market
rate or income eligible) as well as family category (single family or multifamily). The number of eligible
accounts identified for each program are listed in Table ES-3.

Table ES-3. Eligible Accounts for Each Residential Program Identified in the Residential Database

Residential Electric Residential Gas
Program
Accounts Share Accounts

Total Accounts 435,777 100% 242,101 100%
EnergyWise Single Family 324,491 74% 186,940 77%
EnergyWise Multifamily 72,608 17% 36,923 15%
Income Eligible Single Family 27,902 6% 14,462 6%
Income Eligible Multifamily 10,776 2% 3,776 2%

Source: Navigant analysis of National Grid data

For the Small Business Direct Install program, the team determined eligible C&I accounts based on
certain account type and usage criteria for the electric and gas programs. The number of eligible
accounts for the electric and gas programs are listed in Table ES-4. In the C&l databases, many accounts
had residential ratesd specifically, 41% of electric accounts and 2% of gas accounts. Only those
residential accounts associated with church properties are eligible for the Small Business Direct Install
program.
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Table ES-4. Eligible Accounts for the Small Business Direct Install Program Identified in the C&lI

Database
C&l Electric C&l Gas
Eligibility
Accounts Share Accounts Share
Total Accounts 51,904* 100% 22,049* 100%
Eligible 24,893 48% 17,892 81%
Ineligible 27,011 52% 4,157 19%

*21,139 accounts in the C&I electric database and 392 accounts in the C&I gas database were on
residential rates.
Source: Navigant analysis of National Grid data

Participation Rates

Table ES-5 shows the additive and cumulative participation in each energy efficiency program for both
electric and gas accounts. Additive participation represents the sum of unique participation within each
year from 2009 through 2015. For example, if a customer participated in 2009 and 2013, that customer
would be counted twice. Alternatively, cumulative participation represents the number of unique
participating accounts over the entire analysis period from 2009 through 2015. For example, if a customer
participated in the EnergyWise Single Family program in 2009 and again in 2015, that customer would
only be counted once. Comparison of these rates provides a measure of the amount of repeat
participation that has occurred historically, shown as the repeat rate. These results show that 11%-17% of
participants in electric programs were repeat participants, while 2%-8% of participants in gas programs
were repeat participants.

Table ES-5. Participation Rates for Each Program: 2009-2015

Participating Accounts Eligible Participation Rate*
Program B e - -

Additive Cumulative ~ Accounts  aqditive  Cumulative
EnergyWise Electric 49,104 44,052 324,491 15.1% 13.6% 11%
Single Family  Gas 10,979 10,182 186,940 5.9% 5.4% 8%
Income Eligible ~ Electric 16,092 13,947 27,902 57.7% 50.0% 15%
Single Family  Gas 2,040 1,983 14,462 14.1% 13.7% 3%
Small Business  Electric 7,176 6,141 24,896 28.8% 24.7% 17%
Direct Install Gas 838 824 17,892 4.7% 4.6% 2%

*Calculated based on the total number of eligible accounts for each program
**Calculated as (Additive Participants i Cumulative Participants) / Cumulative Participants
Source: Navigant analysis of National Grid data

For the Residential New Construction program, the cumulative participation from 2009 through 2015 was

1,469 projects participating in the program specifically in new construction and 3,005 projects

participating in the program including both new construction and renovation. Based on estimated single

famlynew housing starts from Moodyds duarsingleyamiyoesvy, t he part.
construction only was 28%.
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Participation Analysis

Navigant assessed the demographic, property, and usage characteristics to characterize the most
important variables that distinguish between historical participants and nonparticipants. Specifically, for
each program where data was sufficient, the team developed random forest classification and discrete
choice models. These models were used to identify the characteristics that most influence participation in
energy efficiency programs.

Target Groups

Navigant used the participation analysis to select target groups of customers based on their likelihood of
participating. In this context, the team assessed the likelihood of future nonparticipant participation based
on their resemblance to past program participants in terms of the most important characteristics. Navigant
also leveraged the relative influence determined by discrete choice models. The team considered
characteristics that were associated with higher historical rates of participation to be indicative of more
likely future participation. Similarly, Navigant considered characteristics that were associated with lower
historical rates of participation to be indicative of less likely future participation.

As this analysis is based on past trends from 2009 through 2015, the characteristics of participants will

evolve with the energy efficiency programs themselvesd for example, as marketing efforts change over

time. Additionally, this analysis did not account for factors such as budget constraints or customer

behavior. For example, Navigant did not receive any data or conduct surveys regarding whether

customers would be simply uninterested in energy efficiency programs regardless of demographic or

property characteristics. The accuracy of this analysis is subject to the third-party demographic, business,

and property data provided and the success of matchingwith Nat i onal Gri dd&Balpccount r e
Navigant was not able to find manyhi st ori cal participants within National
snapshots as of March 2017. These non-matching participants could represent accounts that historically

participated but were subsequently inactive as of when National Grid submitted the account databases.

Table ES-6 summarizes the targeting analysis for each program. The groups include the following:

1 Matched Past Participants, 2009-2015: Customers who have participated in the program from
2009 through 2015. These customers could be targeted for installation of additional measures or
for repeat audits, as electric customers are eligible for a repeat audit every 5 years.

1 Eligible Accounts Similar to Past Participants: Customers who meet all of the following
criteria: have not participated in the program; do not have any characteristics associated with
lower historical participation rates; and have one or more characteristic associated with higher
historical participation rates.

1 Other Eligible Accounts: Customers who have not participated in the program and have one or
more characteristic associated with lower historical participation rates; customers that do not
have any characteristics associated with higher or lower historical participation rates; or
customers that do not have sufficient demographic, property, or usage information to be
classified.

91 Historical Participant Share of Other Eligible Accounts: A portion of other eligible accounts
that could be expected to participate based on historical participation rates.

Navigant also estimated the number of years potential participants remain by dividing the number of
accounts in each target group by additive annual participation in 2015 in each program. These results are
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listed in Table ES-7 and provide an estimate of how many years of participation remain if all potential
participants in each group (Matched Past Participants, 2009-2015, Eligible Accounts Similar to Past
Participants, Historical Participant Share of Other Eligible Accounts) were reached at the 2015 level of
program participation. This estimate does not account for any repeat participation in future years.

Table ES-6. Summary of Targeting Analysis by Program

o EWSF EWSF IESF IESF SMB/DI SMB/DI
Description . . .
Electric Gas Electric Gas Electric Gas
Matched Past Participants, 2009-2015 33,225 7,973 9,108 1,438 3,739 471

Eligible Accounts Similar to Past

. 124,837 72,478 6,609 4,238 5,257 4,254
Participants

Historical Participant Share of Other

Eligible Accounts* 22,594 5,800 6,091 1,205 3,922 606
Other Eligible Accounts 143,835 100,689 6,094 7,581 11,978 12,561
Total Eligible Accounts 324,491 186,940 27,902 14,462 24,896 17,892

EWSF = EnergyWise Single Family, IESF = Income Eligible Single Family, SMB/DI = Small Business Direct Install
*Calculated based on historical cumulative participation rates for each program from 2009 through 2015
Source: Navigant analysis of National Grid data

Table ES-7. Summary of Years of 2015 Participation Remaining by Program

. EWSF EWSF IESF IESF SMB/DI SMB/DI

Description . . :

Electric Gas Electric Gas Electric Gas
2015 Participation 11,626 2,830 2,851 529 1,047 121
(Accounts)
Matched Past Participants,
2009-2015 (Years) 3 3 3 3 4 4
Eligible Accounts Similar to
Past Participants (Years) 1 26 2 8 5 35
Historical Participant Share
of Other Eligible Accounts 2 2 2 2 4 5
(Years)
Total (Years) 16 30 8 13 12 44

Note: The years are estimated by dividing the participation category by the 2015 participation.

EWSF = EnergyWise Single Family, IESF = Income Eligible Single Family, SMB/DI = Small Business Direct Install

*Total is the sum of the Matched Participants, Eligible Accounts Similar to Past Participants, and Historical Participant Share of
Other Eligible Accounts.

Source: Navigant analysis of National Grid data

Program Observations

Navigant found that participation in the EnergyWise Single Family Electric and Gas programs occurs
throughout Rhode Island. Figure ES-3 shows the cumulative participation rate from 2009 through 2015 by
census block group for the EnergyWise Single Family Electric program. In this map, the participation rate
reflects the accounts that the team matched to the residential account database snapshot as of March
2017 for which geocoded data was available. There are higher concentrations of participation in the
suburbs of Providence and in the southeastern-most part of the state and lower rates of participation in
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the more rural western parts of Rhode Island. Similar patterns exist for the other programs and are shown
in their respective sections.

Figure ES-3. EnergyWise Single Family Electric Cumulative Matched Participation Rate by Census
Block Group: 2009-2015

\ % tucket

e
st Providence

S Matched Participation Rate
\\ L o%
L 1%-6%
0 [ 7% -11%
o ° L 12%-16%
L 17%-50%
] 51%-100%
T Na

Source: Navigant analysis of National Grid data

The team also looked at income equity in terms of participation rates in the Single Family programs.
Navigant received household income ranges and size for accounts in the residential database. Where
data were available, Navigant determined the area median income (AMI) range for each account based
on the 2016 income limit criteria for low- and moderate-income households in Rhode Island.! Table ES-8
lists the participation rates of low- (0%-60% AMI) and moderate- (60%-100% AMI) income customers in
either of the EnergyWise or Income Eligible Single Family programs. Table ES-8 also lists the total
participation rate for the EnergyWise and Income Eligible Single Family programs, calculated based on all
historical participants from 2009 to 2015. This number includes customers in all income ranges, as well as
those who are missing income information. The participation rates of low-income customers are higher
than those of all customers for electric accounts and slightly lower for gas accounts. The participation
rates of moderate-income customers are slightly lower than the total participation rate for both gas and
electric customers. Note that this analysis of income-related differences considered participation in the
single family, whole home programs and does not consider upstream lighting, historically the largest
program.

! FY2016 Rhode Island Income Limits for Low- and Moderate-Income Households.
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Table ES-8. Low-/Moderate-Income Participation Rate Across EnergyWise (Market Rate)
and Income Eligible Single Family Programs: 2009-2015

Fuel Type Income Level Participants Eligible Accounts Parggi?:tli?)triwvliate
Low-Income* 13,435 85,168 16%
Electric Moderate-Income** 5,252 50,514 10%
All Accounts® 42,333 352,393 12%
Low-Income* 2,489 56,394 4%
Gas Moderate-Income** 1,480 32,939 4%
All Accounts” 9,411 201,402 5%

*Determined based on the sum of the total number of accounts from the Income Eligible Single Family program and the number of
accounts that fall below 60% AMI from the EnergyWise Single Family program.

** Determined based on the number of accounts between 60% and 100% AMI from the EnergyWise Single Family program.

A Determined based on the sum of the total number of accounts from the Income Eligible and EnergyWise Single Family programs.
This number includes customers in all income ranges as well as those who are missing income information.

Source: Navigant analysis of National Grid data

Program Design Considerations

Based on a review of past program reports and the data analysis research, Navigant synthesized key
findings from this analysis into actionable recommendations to address ways to increase participation for
each program. Overall, Navigant acknowledges the robust and industry-leading program designs
currently in place within Rhode Islandé s ner gy ef f i ci ency programs. National
designs are creative and are focused on quality of service, building science excellence, savings
performance, and extensive investment in developing a cohort of highly credentialed trade allies to
engage with program delivery. Additionally, the team took note of the existing levels of cross-program
coordination and referrals, as well as the highly aggressive incentive levels already in place. To continue
enrolling new customersd primarily those from customer sub-groups that are historically
underrepresentedd the following key summary observations and considerations are offered in Table ES-
9.
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Table ES-9. Program Design Considerations

Observations

Existing marketing efforts
are robust, yet opportunity
remains to be even more
targeted.

Performance goals, while
in place for most lead
vendors, could be tailored
further to drive key
desired results.

Existing incentive levels,
while aggressive, are still
fixed per regulatory
procedures and static
throughout the annual
program year.

Considerations

Increase target marketing. Devise marketing strategies that
speak more directly to the underrepresented customer
segments, addressing different channels in the sales cycle
(e.g., customer, trade ally, supply houses, etc.). The marketing
should use messaging that engages the desired customer
base, even if the fundamental program design and rebate
offerings remain essentially the same. Consider an array of
different marketing and communication strategies and special
additive incentive designs, specifically for the targeted
customer group. This could include re-visiting the process of
following up with customers that did not address the range of
measures identified during the audit.

Promote value-added services and benefits. Try different
marketing strategies that speak primarily to topics other than
energy efficiency or comfort to break into new customer
demographicsd namely, those who have not traditionally
participated in energy efficiency programs (e.g., market health
and safety checks or other value-added services such as
technology advisory with respect to Wi-Fi thermostats or smart
home automation). Innovate with respect to these marketing
strategies or services as a gateway to program participation.

Target performance awards. Expand on existing
performance goals with trade allies and lead implementation
contractors to reward goal attainment with targeted customer
groups.

Introduce dynamic incentives. Request broader flexibility to
adjust incentive levels as needed throughout the course of the
year to maximize savings and reach target customer groups.
Greater incentive flexibility would allow National Grid to be
more dynamic in responding to market conditions.

Implement a bonus incentive for deep energy retrofits.
National Grid could offer an extra incentive for customers who
participate in the program and achieve dramatic energy
savings reductions (e.g., >30%-40% energy savings).

Source: Navigant analysis of National Grid data

Because of the low match rates identified in Table ES-2, for future analyses of multifamily programs,
Navigant recommends the following, subject to cost-effectiveness:

1 Create aflag across all residential and C&I databases identifying multifamily properties.
This flag would facilitate identifying eligible multifamily properties in future analyses.

1 Assign permanent, unique ID numbers for all facilities, buildings, and housing units in
Rhode Island. This could be a clean, geocoded full address, but a unique numerical ID would
prevent complications from geocoding addresses that may arise from data entry errors. These
IDs could be a single ID with components or a set of hierarchical IDs such that it is clear which
housing units are within each building and which buildings belong to each facility. This would
preserve the information that a building has previously contained participating accounts, such as

when a tenant moves.
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1 Track the number of housing units for each participating building. Because this analysis
relied on third-party data for the number of housing units matched to the account database,
tracking this data would increase the accuracy of future analyses.

1 Maintain a flag variable for buildings that have at any point contained participating
accounts.

1 Preserve demographic/housing characteristics/property data matched to inactive
accounts. Paired with account open and close dates, this would enable the analysis team to
consider accounts over a specified period of time rather than only snapshot in time. The analysis
team could, for example, identify participating buildings based on the unique building ID number
proposed above and obtain any inactive accounts closed in the last 3 years that were tied to
those buildings, together with the matching demographic and housing/property data.
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This report presents the results of Navigant Consulting, Inc.6 éNavigant6 ,or the teamd )sassessment of
Rhode Island energy efficiency program participation on behalf of National Grid. Navigant analyzed
participation from 2009 through 2015 for each of the programs listed in Table 1.

Table 1. Programs Investigated

Sector Program Fuels

EnergyWise Single Family
Residential EnergyWise Multifamily

Residential New Construction .
Electric and Gas
o Income Eligible Single Family
Income Eligible o o
Income Eligible Multifamily

Commercial and
Industrial (C&I)

Source: Navigant analysis of National Grid data

Small Business Direct Install

The primary objectives of this study were to:

1 Understand the characteristics of residential and small business customers that participate in
energy efficiency programs

1 Communicate information about program participants and nonparticipants to regulators and
stakeholders

1 Estimate the number of potential candidate accounts available for increasing participation
0 This analysis relied on energy usage and demographic data only

o Itdid not account for other factors such as budget constraints, customer behavior, and
potential savings

The basis of this analysis was a dataset provided by National Grid for each program. The dataset

included account details; monthly energy usage; household, business, and property characteristics

obtained from a third party,; enagyefficercy grogramsfrat2000n i n Nat i
through 2015. Navigant investigated the effects of characteristics such as geography, usage,

demographics, and property age on the likelihood of participation in each energy efficiency program.

Through this analysis, the team identified key characteristics that influence participation and used these

characteristics to identify target groups of customers who would be more likely to participate in the future.
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Term Definition

Annual Participation

Additive Participation

Candidate

Cumulative Participation

Discrete Choice Model

Eligible Account

Measure Category

Multifamily Building

Nonparticipant (Non-P)

Participant (P)

Participation Rate

Represents the unique accounts associated with an individual program in a
given year. It removes all double counting within a given program within a
given year. For example, if a customer participated in an EnergyWise program
twice in 2015, they would only be counted once.

The sum of annual program patrticipation counts.

An account, building, or property that is available for increasing participation
and has not been determined to be less likely to participate based on usage,
household, or business characteristics.

Eliminates all double counting within a program across multiple years. For
example, if a customer participated in the EnergyWise program in 2013 and
then again in 2015, they would only be counted once. Therefore, the
cumulative count may be less than the additive count since it removes
customers that participate in the same program more than once.

A model that explains (or predicts/quantifies) choices between two or more
distinct (or discrete) alternatives

An account that could participate in a particular energy efficiency program. This
includes both past participants (who could be eligible for additional measures)
and customers who have not participated.

Collection of measures.

For National Grid EnergyWise programs, multifamily buildings are defined as
the following:

1. Buildings with five or more units (5+-unit buildings hereafter)

2. Properties consisting of four or more 1-4-unit buildings that meet both
of the following requirements:

a. Are connected or neighboring to each other, or to a 5+-unit
building
b. Are owned by the same individual or firm

To simplify its analysis, Navigant did not apply the adjacency criterion in 2a in
the analysis of this report.

An account, housing unit, or building depending on the program that has not
participated in the energy efficiency program.

An account, housing unit, building, or facility (depending on the program) that
has participated in the energy efficiency program. In Single Family programs,
participants would be individual account holders. For Residential New
Construction, a participant would be a project (renovation or new construction of
a housing unit). For Multifamily programs, the participating facility (one or more
multifamily buildings under the same ownership) as well as the number of
housing units are of interest.

The annual or cumulative fraction of program participants divided by the total
number of eligible accounts.
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An ensemble classification algorithm consisting of many individual decision
trees where the output class is given by the mode of the output classes of all the
individual decision tree predictions. Individual decision trees are trained to

Random Forest predict the output class using only a subset of all the data fields and by creating
subsets of those fields that best split the data into the target classes. See
Chapter 8 of Pattern Classification (2nd Edition) by Richard Duda et al. for
treatment of decision trees or

Source: Navigant analysis of National Grid data
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Navigant utilized different methods to analyze each energy efficiency program, depending on the
available data. Nevertheless, the team employed a similar methodological approach to each program,
depicted in Figure 1.

Figure 1. Energy Efficiency Program Participation Analysis Methodology

Data Exploration
and Health

Program Eligibility
Participation Rates

Participation Random Forest
Analysis Model

Discrete Choice

Target Groups Model
Past Program Program Design
Reports Considerations

Source: Navigant analysis of National Grid data

This methodological approach includes the following:

9 Data Exploration and Health: Navigant first explored the files provided by National Grid to
understand all data available for a given program and merged together the various data received.
The team evaluated the health (or quality) of the data received by determining the number of
customer accounts matched to household, business, property, or usage data. Where possible,
the team assessed the quality of household and property data by comparing them to other
publicly available sources.

1 Program Eligibility: Navigant classified each account in the databases received from National
Grid in terms of its eligibility for specific energy efficiency programs. For example, in the
residential account databases, the team divided the eligible accounts among the single family and
multifamily EnergyWise and Income Eligible programs.

1 Participation Analysis: For each program, the team calculated participation rates annually and
by census-block group or ZIP code. When possible, Navigant used machine learning and
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econometric techniques to identify key demographic or property characteristics most likely to
influence customer participation in each program.

1 Target Groups: Based on the results of the participation analysis, the team identified key groups
of customers to target for increasing participation and estimated the number of remaining
nonparticipants that could potentially be captured.

1 Program Design: Based on a review of past program reports and the data analysis research,
Navigant synthesized key findings into suggested actionable recommendations to address ways
to increase program participation.

3.1 Data Exploration and Health

Navigant received various data from National Grid, including account details, participation tracking,
usage, household, business, and property data. National Grid obtained household and business
characteristics data from Infogroup and property data from Core Logic. The team first explored this data
to understand the available characteristics and links between tables.

3.1.1 Residential Electric and Gas Programs

For residential electric and gas programs, Navigant received a variety of data tables linked as depicted in
Figure 2. Each table links with the electric or gas customer account tables via unique account numbers.

Figure 2. Residential Data

Program-Level Participation
Measure-Level Participation

Measure Category Participation
Customer Accounts

Usage

Household Characteristics
Third-Party Data ==—p

Property Characteristics

Source: Navigant analysis of National Grid data

The team used unique account numbers to merge the following data tables provided by National Grid
(depicted in Figure 2):

1 Customer Accounts: Electric and gas accounts that list details such as account number,
address, and rate code.

1 Usage: Electric and gas account meter readings (kWh and/or therms) for a 24-month period
through March 2017. The team normalized this data to monthly (30 day) periods for analysis.
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1 Household Characteristics: Demographic information such as income, ownership status, and
length of residence for a subset of electric and gas accounts. National Grid obtained this data
from Infogroup and matcheditt o Nati onal Gri doés r e,piodteMavigam! accoun
analysis, based on address, last name, and phone number.

1 Property Characteristics: Property information, such as year the structure was built, property
description (e.g., 1-Family/Single-Unit Residence), and number of housing units in the building.
National Grid obtained this data from Core Logic and matcheditt o Nati onal Gri dbds acc
databases prior to Navigant analysis.

1 Measure-Level Participation: Program tracking data, including the most recent date of
participation for specific energy efficiency measures installed by electric and gas customers.

Navigant also received energy efficiency participation data:

1 Program-Level Participation: List of participating accounts and payments by date made to
participants in the EnergyWise or Income Eligible programs from 2009 through 2015. These lists
do not contain information on the specific measures associated with each payment.

1 Measure Category Participation: Participation by specific categories of measures. These
categories are not as specific as the measure-level participation data. An example of such a table
would be a list of EnergyWise Single Family home energy assessments for 2014 through 2016
along with invoice date.

For the Residential New Construction program, Navigant received the following:

1 Participation: Lists of participants from 2009 through 2015. For each participant, the list includes
information such as a ZIP code, project name, and date. Beginning in 2013, this information
began including the energy efficiency tier achieved by each participant.

1 Housing Starts:Dat a fr om Mo o dy ihdudea anaualyndawisiogte famity artd
multifamily housing starts (units) for Rhode Island.

The different pieces of residential data provided by National Grid span different periods of time, as
illustrated in Figure 3. Specifically, the account database, household, and property characteristics
represent a snapshot in time as of March 2017. Conversely, the participation lists are a historical record
of payments made to accounts from 2009 through 2015.7 Likewise, electric and gas usage data spans the
24-month time period through March 2017. As a result, not all accounts in the participation lists will match
with the account database provided by National Grid. For example, if a customer participated in 2009 but
has since moved, that account may not be represented in the account database as of March 2017.

22016 participant data was not finalized when this study began.
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Figure 3. Time Periods Covered by Residential National Grid Data

Residential Participation Lists Usage

Accounts, Household and
Property Characteristics

2009 2011 2013 2015 2017
Time Period of Data

Source: Navigant analysis of National Grid Data

3.1.2 Small Business Direct Install

For the Small Business Direct Install program, Navigant received several data tables linked via unique
account numbers, as depicted in Figure 4.

Figure 4. Small Business Data

Program-Level Participation Installed Measures

Usage
Accounts
Business Characteristics

Third-Party Data—»

Property Characteristics

Source: Navigant analysis of National Grid data

These data tables include the following:

1 Accounts: Customer electric and gas account details, such as account numbers, address, and
rate code.

1 Usage: Electric and gas account meter readings (kWh, kW, and/or therms) for a 36-month period
through March 2017.

1 Business Characteristics: Business information, such as a six-digit North American Industry
Classification System (NAICS) code, range of employees, and estimated sales volume for a
subset of electric and gas accounts. National Grid obtained this information from Infogroup and
matcheditt o Nati onal Gr i d &iaaddress mama, and ghane aumbes. e

1 Property Characteristics: Property information, such as property description (e.g., retail
building) and building square footage. National Grid obtained this information from Core Logic.
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Navigant also received participation data for the Small Business Direct Install Electric and Gas programs:

1 Program-Level Participation: List of participating accounts and payment dates to participants in
the Small Business Direct Install program. Each payment is associated with an application
number that links to the installed measure table.

1 Installed Measures: Measures that were installed for each participant in the program-level
participation data.

As was the case with the residential data, the different pieces of C&l data provided by National Grid span
different periods of time, as illustrated in Figure 5. Specifically, the account database, business, and
property characteristics represent a snapshot in time as of March 2017. Conversely, the participation lists
are historical record of payments made to accounts from 2009 through 2015. Likewise, electric and gas
usage data spans the 36-month period through March 2017. As a result, not all accounts in the
participation lists will match with the account database provided by National Grid. For example, if a
business patrticipated in 2009 but has since closed or relocated, that account may not be represented in
the account database as of March 2017.

Figure 5. Time Periods Covered by C&I National Grid Data

Cal Participation Lists Usage

Accounts, Business and
Property Characteristics

2009 2011 2013 2015 2017
Time Period of Data

Source: Navigant analysis of National Grid Data

3.1.3 Account, Household, Property, and Usage Characteristics

The household, business, and property data provided by National Grid contain a variety of characteristics.
Table 2 and Table 3 list the account, household, and property characteristics that the team used in this
analysis.
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Table 2. Residential Characteristics

Account Household Property Usage
Address Head of Household Age Property Type ﬁ(\\//(\e/rhacg)tra t&ﬂgr:izl)y Usage
Rate Code Household Income Heating System Type*

Owner Marital Status Year Built

Home Ownership Building Area

Length of Residence Number of Housing Units

Household Member

Count

Number of Adults

Number of Children

*The type of heating system in the homed e.g., forced air, radiant, heat pump. The household data did not include heating fuel
information.
Source: Navigant analysis of National Grid data

Table 3. C&l Characteristics

Account Business Property Usage
NAICS Code/SIC Code/ Average Monthly Usage
Address Industry Property Type (kWh or therms)
Estimated Annual Sales - Average Monthly
Rate Code Volume Building Area Electric Demand (kW)

Employee Size
Percent White Collar

Source: Navigant analysis of National Grid data

Because National Grid obtained household, business, and property data from third parties, the definitions
and categories did not necessarily align with the categorizations most relevant for this analysis.
Therefore, the team re-categorized or re-binned some of these characteristics. For example, the
residential customer household income data includes household income in increments of $5,000 up to

$145, 001 and above. To align wi t h-cladsifiedresideatial ciStomed 6 s

income information using the income limits for different percentages of AMI for Rhode Island.® Table 4
lists the income limits used to create the following categories: 0%-60% AMI, 60%-80% AMI, 80%-100%
AMI, 100%-120% AMI, and 120% AMI and above.

% FY2016 Rhode Island Income Limits for Low- and Moderate-Income Households.
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Table 4. Rhode Island Income Limits by Household Size

Houss‘ijzo'd 60% AMI  80%AMI  100% AMI  120% AMI
1 30,900 41,150 51,450 61,750
2 35,280 47,050 58,800 70,550
3 39,720 52,900 66,150 79,400
4 44,100 58,800 73,500 88,200
5 47,640 63,500 79,400 95,250
6 51,180 68,200 85,250 102,300
7 54,660 72,900 91,150 109,350
8 58,200 77,600 97,000 116,400

Source: Navigant analysis of National Grid data

Additionally, the data provided by National Grid included multiple sources of information regarding the
number of housing units in each multifamily building:

1 The number of housing units from property characteristics

1 The number of housing units at an address from housing characteristics

1 The number of accounts at each building from the account database
However, these sources of information may not be consistent for a given building. For example, the
account database may contain only four accounts for a building, but property data indicates that the
building has six units. This scenario may indicate that there are two housing units that are currently

unoccupied. Therefore, the team derived a single estimate of the number of units at each building using
the following method:

1. Use the number of units at a building as stated by property data, if available

2. If property data for a building is not available, use the greater of the number of units stated by the
household characteristics table or the number of accounts at the building

3. Use the number of accounts at the building if no other information is available

3.1.4 Data Health

Navigant next assessed the overall health of the data received. First, the team determined the number of
accounts that matched with one or more pieces of household, property, or usage data. Table 5 lists the
total account records in the residential and C&l electric and gas databases, along with the percentage of
accounts in each database that have a complete set of corresponding household characteristics (for
residential accounts), business data (for C&l accounts), property data, and usage data.
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Table 5. Data Health for All Residential and C&I Accounts

Description el e C&l Electric C&l Gas

Electric Gas

Total Eligible Records in Account

435,777 242,101 24,896 17,892
Database*
Percentage with Household
Characteristics (Residential) or Business 69% 71% 72% 72%
Data (C&I)
Percentage with Property Characteristics 84% 84% 78% 65%
Percentage with Usage Data 97% 97% 95% 95%

*For C&I accounts, Navigant analyzed data health only for accounts eligible for the Small Business Direct Install program.
Source: Navigant analysis of National Grid data

Although some of the accounts in the data that Navigant received were missing corresponding household
or property characteristics or usage data, the share of National Grid accounts with complete data was in
linewitht h e t expestdtisns. The percentage of accounts that could be matched with residential and
business characteristics data was close to 70% in all instances. This compared favorably with the
experience of the Navigant team, which generally finds match rates of 60%-80%. The team typically
recommends a more detailed assessment of the matching process and underlying data from the
characteristic vendors and utility if the match rates are below 60%. Additional matching analysis was,
therefore, unnecessary for this study.

As shown in Figure 6, the percentage of residential electric and gas accounts in each county with
complete household and property information varied between 57% and 71% for electric accounts, and
54% and 74% for gas accounts. In other cases, accounts may have incomplete household or property
information.

Figure 6. Percentage of Residential Accounts with Complete Household
and Property Information by County

) 11,269 65%
Washington
37,235 60%
) 95,618 59%
Providence
138,374 57%
>
I= 6,982 54%
g Newport 55 017 o
3 EXER
26,866 74%
Kent
49,206 69%
) 8,668 70%
Bristol

14,637 1%

0% 25% 50% 75% 100%
. Electric Gas
Source: Navigant analysis of National Grid data
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Similarly, Figure 7 shows the percentage of eligible C&I electric and gas accounts in each county with
complete business and property information, which ranged between 72% and 80% for electric accounts,
and 60% and 68% for gas accounts. These results show that the match rate in each county was similar to
the overall match rate. The team believes that this result shows that there are enough accounts in each
geographic area to support this analysis.

Figure 7. Percentage of Eligible C&l Accounts with Complete Business and Property Information

by County
, 591 62%
Washington
) 4,350 60%
Providence
>,
c 491 61%
8 Newport 549 76%
O (+]
1,068 68%
Kent
, 289 66%
Bristol
290 72%

0% 25% 50% 75% 100%

. Electric Gas

Source: Navigant analysis of National Grid data

Navigant also assessed the number of accounts in participant lists that were found in the residential
account databases. The participant lists Navigant used are historical lists of participants who participated
in energy efficiency programs from 2009 through 2015. Conversely, the customer account databases are
shapshots as of March 2017. As a result, not all historical participant accounts will be found in the
account database snapshots. For each program, Table 6 lists the percentage of historical participant
accounts that the team matched with the residential or C&I account database, as applicable.

Table 6. Percentage of Accounts in Participant Lists Matched with Customer Account Databases

by Program
Program Electric Participants Gas Participants
EnergyWise Single Family 75% 78%
Income Eligible Single Family 65% 73%
EnergyWise Multifamily 41% 41%
Income Eligible Multifamily 55% 32%
Small Business Direct Install 60% 57%

Source: Navigant analysis of National Grid data
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The low match rate of participating accounts with the residential account database posed challenges to
t he t enalyniéaf Mudtifamily programs. Specifically, the low match rates created uncertainty
regarding correct identification of accounts in buildings that have previously participated in energy
efficiency programs, as discussed further in Section 6.2.

3.2 Program Eligibility

Navigant analyzed the residential and C&l account database to determine the eligible number of
accounts, housing units, and buildings eligible for each energy efficiency program. Specifically, the team
classified each customer account in the residential account database as eligible for one of the following
programs: EnergyWise Single Family, Income Eligible Single Family, EnergyWise Multifamily, or Income
Eligible Multifamily.

In limited cases (<1,000) where a customer account participated in multiple programs in different years,
the team classified the account according to the program in which the customer most recently
participated; for example, if a customer participated in Income Eligible Single Family in 2009 and
participated in EnergyWise Single Family in 2014, the customer would be assigned to EnergyWise Single
Family. Navigant also analyzed each customer account in the C&I database to determine eligibility for the
Small Business Direct Install program. Additional details regarding the methods used to determine
program eligibility are contained within the discussion of each program.

3.3 Participation Rates

Navigant utilized the participation lists provided by National Grid to compute participation counts for 2009
through 2015. As described in Section 3.1.4, only a portion of all accounts in these participation lists were
matched to account databases. For example, these non-matching participants could represent accounts
that historically participated but were subsequently inactive as of when National Grid submitted the
account databases. Therefore, Navigant calculated participation rates without merging the program
tracking data into the main account database. Navigant computed three types of counts:

1 Annual: Represents the unique accounts associated with an individual program in a given year. It
removes all double counting within a given program and year. For example, if a customer
participated in an EnergyWise program twice in 2015, they would only be counted once.

1 Additive: The sum of annual program participation counts.

1 Cumulative: Eliminates all double counting within a program across multiple years. For example,
if a customer participated in the EnergyWise program in 2013 and then again in 2015, they would
only be counted once. Therefore, the cumulative count may be less than the additive count since
it removes customers that participate in the same program more than once.

Navigant also investigated the geographical distribution of participation, with the objective of

understanding the range covered by NEeteamreacrage8r i dds ene
available geocoded latitude and longitude data in the residential and C&I account databases provided by

National Grid. The team then investigated geographical distributions of eligible accounts, matched

participants (those found in the account database), and participation rate by census block group.

Importantly, some accounts did not have usable latitude and longitude information. Specifically, geocoded

information was not available for the Residential New Construction program; thus, this program was

instead analyzed by ZIP code. In addition, Navigant provides tabulated participation rates by ZIP code

(Appendix A).
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Using data provided by National Grid, Navigant analyzed participation in specific measure categories
within selected programs. National Grid provided a variety of measure participation dates, including
measure category participation data for the weatherization, home energy assessment, and heat loan
categories and measure-level participation data containing the most recent date of a specific measure®
participation. National Grid and Navigant aggregated this data was aggregated into measure categories.
These measure categories are detailed in Table 7. The team then determined participation counts for
each category. Note that the team did not have data on audits to determine what measures customers
were presented, or survey information to determine why a measure was or was not installed.

Table 7. Residential Measure Category Descriptions

Measure Category Description of Measures Included

The first step in residential programs; involves a professional energy audit of

Home Energy A men . .
ome Energy Assessments/ a home that results in recommendations of further measures to reduce

Audits

energy use
_— Installation of measures such as air sealing and insulation to reduce air

Weatherization o — ; .
infiltration/exfiltration and reduce heating or cooling losses

Heat Loan 0% financing offered to EnergyWise participants to incentivize the installation
of high efficiency improvements

Heat System Replacement of the primary heating system for a residence, such as a

furnace or boiler, with a higher efficiency version

Measures such as LED bulbs or low-flow showerheads that are offered to

Lighting and Showerheads customers during the home energy assessment

Installation of smart power strips to reduce the standby power draw of home

Smart Power Strips .
electronics

Thermostats Installation of programmable thermostats

Installation of measures such as pipe insulation to reduce heat loss from

Domestic Hot Water . . . - .
pipes circulating or supplying domestic hot water

Replacement of appliances, such as refrigerators, with energy efficient
versions; also includes installation of timers on existing appliances

Source: Navigant analysis of National Grid data

Appliances

Similarly, for the Small Business Direct Install program, National Grid and Navigant created measure
categories from the measure-level participation data (described in Table 8 for the electric program and in
Table 9 for the gas program).

Confidential and Proprietary Page 14
©2017 Navigant Consulting, Inc.



N \VlGANT Energy Efficiency Program Customer Participation Study

Table 8. Description of Small Business Direct Install Electric Measure Categories

Measure Category Description of Measures Included
CFL Installation of CFLs
Custom Lighting Installation of custom lighting systems

Custom Non-Lighting Installation of custom non-lighting systems such as those involving motors or

drives
Custom Process Related Installation of measures related to processes such as compressed air systems
LED Installation of LED lamps
Lighting Controls Installation of controls such as occupancy sensors to control lighting
Other Custom Non-Lighting Installation of measures such as custom HVAC or refrigeration systems
Prescriptive Non-Lighting Installation of prescriptive measures such as fan controls
Prescriptive Motors and Drives Installation of prescriptive motors and drives
Thermostats Installation of programmable thermostats

Source: Navigant analysis of National Grid data

Table 9. Description of Small Business Direct Install Gas Measure Categories

Measure Category Description of Measures Included

Domestic Hot Water Installation of measures such as low-flow showerheads and aerators

. Installation of a boiler reset control, which automatically regulates the

Boiler Reset Control L -
temperature limit of a boiler based on outdoor temperature

Custom Installation of custom measures

Insulation Installation of duct insulation or pipe insulation

Installation of the low-flow, pre-rinse spray valves used in C&l kitchens to rinse

Pre-Rinse Spray Valve dishes prior to dishwashing

Thermostat Installation of programmable thermostats

Source: Navigant analysis of National Grid data

3.4 Participation Analysis

Navigant undertook two data modeling efforts to understand the influence of demographic characteristics
on participation. The models that Navigant developed were able to achieve approximately 60% accuracy
in predicting participation in an energy efficiency program based only on demographic, property, and
usage characteristics. Greater accuracy could be achieved by including additional information, such as
measure incentive data and customer behavior data. Ultimately, the team utilized the results of this
modeling to identify the most important demographic variables in predicting participation.
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3.4.1 Random Forest Classification Modeling

To identify the most important characteristics of participants and nonparticipants, Navigant trained a
random forest classification model.* For this analysis, a random forest model was trained on a portion of
the account-level data, with the task of predicting whether an account is a participant or a nonparticipant
based on demographic, property, and usage characteristics. The model itself was not necessarily
expected to be a very accurate predictor of participation relying solely on demographic and property
variables in absence of incentive and customer data. Instead, the random forest model was employed to
rank the importance of demographic and property variables in predicting participation; this is known as
variable importance. In this way, the outputs from the random forest model were used to determine the
most important characteristics associated with participation in the program. The random forest model
includes relative importance estimates for each variable included in the model based on the decrease in
model accuracy that results when a given variable is removed.

Importantly, the results presented for each program are the final iteration in a series of models that
Navigant developed to maximize model accuracy and simplify reporting. Therefore, not all residential
characteristics listed in Table 2 were included in the final model. Some variables were not predictive of
participation at all and were removed from the final model. Other variables were highly correlated or
duplicative. For the latter case, the model only used one of these variables as a predictor, as the other
duplicative variable would add little additional predictive power.

Navigant used these variable importance results to focus its investigation of the differences in
participation on key characteristics. An important variable of participation as indicated by the random
forest model suggests that participants and nonpatrticipants can be distinguished based on that variable,
whereas an unimportant variable in the model suggests that nonparticipants and participants cannot be
readily differentiated using that variable. Navigant generally focused on the top five most important
variables to find groups where participation is either strong or weak, suggesting areas for targeted
marketing.

3.4.2 Discrete Choice Analysis

Building on the variable importance results derived from the random forest model, Navigant employed
discrete choice analysis to further explore the distinguishing characteristics of participants.5 Similar to
random forest models, this technique is used for the analysis of choice problemsd in this application, the
choice between participating or not participating in an energy efficiency program. The discrete choice
model determines the relative influence of the important characteristic identified in the random forest
classification modeling. The relative influence of a variable indicates how much more likely an account is
to participate per unit increase or decrease in the variable (or in the case of a categorical variable, the
increase in likelihood of participation when the variable takes one value as opposed to another). Navigant
used a binary choice logit model for the analysis, with program participation as the dependent choice
variable and grouped customer characteristics as the explanatory variables. The results of the random
forest modeling, the conditional density analysis, and some model iteration were factors in determining
the final model specification and variable groups of the discrete choice models.

* See Chapter 8 of Pattern Classification (2nd Edition) by Richard Duda et al. for treatment of decision trees or
https://en.wikipedia.org/wiki/Random_forest.

® Train, Kenneth. Discrete Choice Methods with Simulation. Cambridge University Press, 2003.
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Navigant used the discrete choice modeling results to understand the relative influence of the important
variables identified by the random forest modeling and inform the selection of characteristics that
positively influence program participation for the targeting analysis. Importantly, the variables included in
the discrete choice model were limited by the availability of data. Other observable or unobservable
customer characteristics or external variables may be equally influential on the choice to participate in
energy efficiency programs. Ho we v e r , Nanvwag ta itedswmnd how observable and available
characteristics influence participation. Future data collection efforts could improve the robustness of the
discrete choice modeling results.

3.5 Target Groups

Navigant used the participation analysis to select target groups of customers based on their likelihood of
participating. In this context, Navigant assessed the likelihood of future participation of nonparticipants
based on their resemblance to past participants in terms of the most important characteristics. The team
also leveraged the relative influence determined by the discrete choice model. Navigant considered
characteristics that were associated with higher historical rates of participation to be indicative of more
likely future participation. Similarly, the team considered characteristics that were associated with lower
historical rates of participation to be indicative of less likely future participation. Navigant identified
categories of customer targets depicted in Figure 8.

As this analysis based on past trends from 2009 through 2015, the characteristics of participants will

evolve with the energy efficiency programs themselvesd for example, as marketing efforts change over

time. Additionally, this analysis did not account for factors such as budget constraints or customer

behavior. For example, Navigant did not receive any data or conduct surveys regarding whether

customers would be simply uninterested in energy efficiency programs regardless of demographic or

property characteristics. The accuracy of this analysis is subject to the third-party demographic, business,

and property data provided and the success of matching with Nat i o n a | Gridbdébs Gwencount reco
these considerations, results from this analysis should be interpreted with caution.

Moreover, for each program there were some historical participants that were not found in the account
database snapshot as of March 2017. These unmatched participants represent uncertainty regarding the
estimated size of target groups for each program. For example, unmatched participants could be
associated with inactive accounts; thus, some accounts identified as nonparticipants could be living in
housing units that have previously participated in an energy efficiency program.
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Figure 8. Categories of Customer Targets to Increase Participation

Account Database
Unmatched | Participant
Participants  Lijst

Eligible Accounts Similar to
Past Participants

Historical Participant Share of
Other Eligible Accounts

Other Eligible Accounts

Source: Navigant analysis of National Grid data

These categories for each program are described as follows:

il

Matched Past Participants, 2009-2015: Customers who have participated in the program from
2009 through 2015. These customers could be targeted for installation additional measures or for
repeat audits, as electric customers are eligible for a repeat audit every 5 years. Importantly,
there were also unmatched participants not found in the March 2017 residential account
database. These customers represent an uncertainty in the size of all target groups. For example,
accounts identified as nonparticipants could be associated with housing units that have previously
participated under a former resident.

Eligible Accounts Similar to Past Participants: Customers who have one or more
characteristic of customers who have shown higher rates of participation (a preferred
characteristic) and are considered more likely to participate in the future. This category excludes
those who have any characteristics of customers who have shown historically lower rates of
participation (a nonpreferred characteristic).

Other Eligible Accounts: Includes the remainder of nonparticipant accounts. These accounts
have characteristics that are associated with lower historical participation rates or accounts with
insufficient information to classify. Within the remaining nonparticipant category, Navigant
identified a group of customers that are less likely to participate, which includes customers who
have one or more nonpreferred characteristic. Also within this category, Navigant identified some
customers with nonpreferred characteristics as representing a program design opportunity. These
customers have characteristics that have historically been associated with lower participation
rates but could potentially be reached through changes in program design.

Historical Participant Share of Other Eligible Accounts: Importantly, some historical
participants have similar characteristics to those in the Other Eligible Accounts category.
Therefore, Navigant estimated a share of the remaining nonparticipants that could potentially
participate based on the cumulative historical participation rate for the program from 2009 through
2015.
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3.6 Program Design

Based on a review of past program reports and the data analysis research, Navigant synthesized key
findings from this analysis into actionable recommendations to address ways to increase participation for
each program. A priority focus was on strategies to recruit participants who historically are
underrepresented.
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EnergyWise is the gateway in-home program for all Rhode Islanders in single family residences that do
not qualify for income-eligible services. The program is administered in three steps:

1. Home energy assessment: An auditor visually inspects the home and assesses the potential for
cost-effective upgrades to improve energy efficiency, including improving insulation. The auditor
also educates the customer on financing opportunities. This visit may also include direct
installation of measures such as lighting and showerheads or smart power strips.

2. Installation of measures: A customer may choose to install some of the measures
recommended during the home energy assessment and obtain rebates and/or a Heat Loan to
cover part of the measure costs.

3. Quality assurance: Measures are inspected to verify correct installation.

4.1 Eligibility

All market rate customers in single family residences (1-4 units) are eligible to participate and can request
a home energy assessment if they have not received one in the past 5 years. Even if a customer is
ineligible for another home energy assessment, they would still be eligible to participate by installing
additional measures recommended during their initial audit, as applicable.

Navigant identified program-eligible customers in the residential database using the following criteria:
1. Most recently participated in the EnergyWise Single Family Program
2. Number of units in the building is less than or equal to 4
a. For residential electric accounts, rate is A-16
b. Forresidential gas accounts, rate is 1012 (non-heating) or 1247 (heating)
Based on these eligibility criteria, Navigant identified 324,491 electric accounts eligible for the

EnergyWise Single Family Electric program and 186,940 gas accounts eligible for the EnergyWise Single
Family Gas program.

4.2 Electric Results

4.2.1 Program Participation Rates

Table 10 contains the annual, additive, and cumulative program participation counts for the EnergyWise
Single Family Electric program. The team estimated the number of nonparticipants and participation rates
for each year assuming a constant number of 324,491 eligible accounts, as described in Section 4.1. The
difference between the additive and cumulative participation from 2009 through 2015 is associated with
repeat participants. For example, a customer could receive an audit in one year and install additional
measures in a subsequent year.

Confidential and Proprietary Page 20
©2017 Navigant Consulting, Inc.



NAV'GANT Energy Efficiency Program Customer Participation Study

Table 10. Annual Program Participation, EnergyWise Single Family Electric

Year 2009 2010 2011 2012 2013 2014 2015 Additive  Cumulative
P 3,491 3,750 4,934 6,760 8,645 9,898 11,626 49,104 44,052
Non-P 321,000 320,741 319,557 317,731 315,846 314,593 312,865 275,387 280,439
Rate 1.1% 1.2% 1.5% 2.1% 2.7% 3.1% 3.6% 15.1% 13.6%

Source: Navigant analysis of National Grid data

Figure 9 through Figure 11 illustrate the distribution of eligible accounts, participants, and participation
rate from 2009 through 2015 by census block group in Rhode Island. Additionally, a list of participation
counts and rates by ZIP code can be found in Table A-1 in Appendix A. The results show participation in
the EnergyWise Single Family Electric program throughout Rhode Island.

Figure 9. EnergyWise Single Family Electric Eligible Accounts by Census Block Group
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Notes: Each listed interval includes both end points. Geocoded records were available for 32,086 (95%) of participants and 275,496
(95%) of nonparticipants.
Source: Navigant analysis of National Grid data
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Figure 10. EnergyWise Single Family Electric Cumulative Matched Participation Counts by Census
Block Group: 2009-2015

Notes: Each listed interval includes both end points. Matched participants are the accounts of participants that are included in the
March 2017 National Grid account database. 10,827 or 25% of historical participants were not found in the March 2017 database
and are not included. Geocoded records were available for 32,086 (95%) of participants and 275,496 (95%) of nonparticipants.
Source: Navigant analysis of National Grid data

Figure 11. EnergyWise Single Family Electric Cumulative Matched Participation Rate Census
Block Group: 2009-2015

Notes: A value of NA means that no eligible accounts were found, while 0% means that eligible accounts were found but none
participated. Each listed interval includes both end points. 10,827 or 25% of historical participants were not found in the March 2017
database and are not included. Geocoded records were available for 32,086 (95%) of participants and 275,496 (95%) of
nonparticipants.

Source: Navigant analysis of National Grid data
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